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Cationic Naphthyldiazo Dyes and Keratin Fibers-Coloring 

Agents Containing These Dyes 



The present invention relates to novel direct dyes for preparing non-oxidative 
colorants for keratin fibers, for example hair, silk or wool. 



The dyeing of human hair is currently subjected to the most varied trends. Where- 
10 as previously hair was dyed primarily to cover gray areas for an extended period of 
time, today an increasing demand exists for integration of the hair color into cur- 
rent fashion and the use of it as an expression of a subject's personality. 

As before, two methods are available for the dyeing of hair. One of these me- 
15 thods is oxidative hair dyeing which gives long-lasting dyeing results. The other 
method consists of non-oxidative tinting which as a rule is more gentle than oxi- 
dative dyeing but also less durable. Non-oxidative colorants are advantageous 
particularly when the customer wants to change the color shades more frequently 
and at the same time wants to avoid a deterioration of hair quality from frequent 
20 exposure to oxidants considering that it is possible to apply non-oxidative ("di- 
rect") colorants under very gentle conditions. Because in the case of tints the 
colorations can be weakened gradually with every hair washing, such colorations 
normally withstand at the most 10 to 15 hair washings, depending on the product 
used and the kind of hair. Customers often make use of precisely these pro- 
25 perties so that they can later apply new color shades to achieve a different co- 
loring result. For both dyeing methods, the oxidative and the non-oxidative, 
achieving a high color density on the hair with only minor skin staining is parti- 
cularly desirable. 



30 Cationic dyes with arylazo groups or heteroarylazo groups as well as anthra- 
quinones and naphthoquinones were found to be particularly well suited for use 



as tinting agents, the cationic group possibly being delocalized or localized. In this 
regard we mention, for example, the widely used "Arianor<g>-Dyes" which not only 
have good coloring properties but also cause only very minor skin staining. Most 
"Arianor<g>-Dyes" are cationic azo dyes, and only the blue dye ("Arianor® Steel- 
5 Blue") is a naphthoquinone derivative. A particular problem of these "Arianor®- 
Dyes" is that the dyes are sometimes washed out at different rates so that, if one 
or more dyes are washed out more intensely, the color shade can change in an 
uncontrollable manner 

10 Surprisingly, we have now found that certain cationic naphthyldiazo dyes are 

eminently suited for semipermanent dyeing of hair. Moreover, these dyes distin- 
guish themselves by their compatibility with the Arianor® dyes the color range of 
which they can supplement in ideal fashion. The dyes of the invention also show 
highly uniform substantivity and unusually high covering power so that for the 

15 purpose of achieving special trendy effects they can be used alone or, in cases 
where natural shades are to be attained, in combination with other dyes of for- 
mula (I) or with commercialy available direct dyes. 

The present invention therefore has for an object cationic naphthyldiazo dyes of 
20 general formula (I) 
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R1 stands for a hydrogen atom, halogen atom, straight-chain or branched (C1-C4)- 
alkyl group, straight-chain or branched (Ci-C4)-alkoxy group, phenyl group or (C2- 
C4)-hydroxyalkyl group: 

R2 and R3 can be equal or different and independently of each other stand for a 
5 hydrogen atom, hydroxyl group, amino group, acetylamino group. (Ci-C6)-alkoxy 
group, (C2-C4)-hydroxyalkoxy group, (C3-C6)-di-or polyhydroxyalkoxy group, - 
COOR group, -NRR' group or -CONRR' group, wherein R and R' can be equal or 
different and stand for a hydrogen atom, a straight-chain or branched (Ci-C6)-alkyl 
group or a hydroxyethyl group, or R and R' together with the nitrogen atom to 

10 which they are attached form a heterocycle with at least four ring members 
(preferably four- to six-membered ring) optionally containing other heteroatoms 
such as oxygen, nitrogen or sulfur and wherein R and R' and the afore-de-scribed 
heterocycle can be substituted with an alkyi group, alkoxy group, hydro-xyalkyi 
group or aminoalkyi group; 

15 G stands for a nitrogen atom or a methine group (CH); 
Y stands for an oygen atom or an N-(Ci-C4)-alkyl group; 

L represents a bridging group and stands for a straight-chain or branched (Ci- 
Ci4)-alkylene group which optionally can be interrupted by one or more hete- 
roatoms such as oxygen, nitrogen or sulfur, the bridging group optionally being 
20 substituted with one or more hydroxyl groups, monohydroxy-(C2-C6)-alkyl groups, 
polyhydroxy-(C2-C6)-alkyl groups or (Ci-C6)-alkoxy groups; 
Q"^ stands for a saturated cationic group of formula (II) or an unsaturated cationic 
group of formulas (III) to (V) 



I 

R9 



— N-R5 — N 
R6 



R8 



(II) (III) m (V) 

25 

wherein 

R4 to R6 can be equal or different and independently of each other stand for a 
straight-chain or branched (Ci-C6)-alkyl group, (C2-C4)-hydroxyalkyl group, (C3- 
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C6)-dihydroxyalkyl group. (C3-C6)-polyhydroxyalkyl group or (Ci-C6)-alkoxy-(Ci- 
C4)-alkyl group, wherein two of the R4 to R6 groups together with the nitrogen to 
which they are attached form a 5-membered to 6-membered heterocycle option- 
ally interrupted by one or more heteroatoms such as an oxygen atom, sulfur atom 
5 or nitrogen atom and optionally bearing other substituents. for example a halogen 
atom, hydroxy! group, amino group, straight-chain or branched (Ci-C6)-alkyl group, 
(Ci-C6)-alkoxy group, (Ci-C6)-alkoxy-(Ci-C4)-alkyl group, or a hydroxyethyl group; 
R7 stands for a straight-chain or branched (CrC8)-alkyl group, ally! group, vinyl 
group, hydroxyethyl group or benzyl group; 

10 R8 stands for a hydrogen atom, straight-chain or branched (Ci-C9)-alkyl group, 
amino group, di-(Ci-C6)-alkylamino group or pyrrolidine group; 
R9 stands for a straight-chain or branched (Ci-C8)-alkyl group, allyl group, vinyl 
group, hydroxyethyl group, dihydroxypropyl group or benzyl group, and 
X* stands for an anion, preferably a chloride, bromide, iodide, alkylsulfate, arylsul- 

15 fonate, hydrogen sulfate, sulfate, phosphate, acetate or tartrate anion. 

Preferred are dyes of formula (I) wherein: 

R1 stands for a hydrogen atom, chlorine atom or methyl group; 

R2 and R3 are equal or different and independently of each other stand for 

20 hydrogen, a hydroxyl group, methoxy group, -NRR' group or -CONRR' group, 
wherein R and R' can be equal or different and stand for a hydrogen atom, methyl 
group or hydroxyethyl group or R and R' together with the nitrogen atom to which 
they are attached form a heterocycle with five or six ring members - for example a 
pyrrolidine group, 3-hydroxypyrrolidino group, 2-methoxymethylpyrrolidino group, 

25 2,5-bis(methoxymethyl)pyrrolidino group, piperidino group, 3-hydroxypiperidino 
group, 4-hydroxypiperidino group, 4-methylpiperidino group. 2.3- or 2,6-dime- 
thylpiperidino group, 2-ethylpiperidino group, 4-benzylpiperidino group, morpholino 
group, N-methylpiperazino group or 1-(2-hydroxyethyl)piperazino group; 
G stands for a nitrogen atom or a methine group (CH); 

30 Y stands for oxygen or an N-methyl group; 

L stands for a straight-chain (C2-C4)-bridging group; 
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Q* stands for a saturated cationic group of formula (II) or an unsaturated cationic 
group of formula (III) to (V), the R4 to R6 groups possibly being equal or different 
and independently of each other denote a straight-chain (Ci-C3)-alkyl group, hy- 
droxyethyl group or methoxyethyl group, or two of the R4 to R6 groups together 
5 with the nitrogen atom to which they are attached fomi a five-membered or six- 
membered heterocycle, for example a pyrrolidine group, 3-hydroxypyrrolidino 
group, 2-methoxymethylpyrrolidino group, 2,5-bis(methoxymethyl)pyrrolidlno 
group, piperidino group, 3-hydroxypiperidino group, 4-hydroxypiperidino group, 2- 
methylpiperidino group, 3-methylpiperidino group, 4-methylpiperidino group, 2,6- 
10 dimethylpiperidino group, 2-ethylpiperidino group, 4-benzylplperidino group, mor- 
pholino group, N-methylpiperazino group or 1-(2-hydroxyethyl)piperazino group; 
R7 stands for a methyl group or hydroxyethyl group; 

R8 stands for a hydrogen atom, methyl group, dimethylamino group or pyrrolidino 
group; 

15 R9 stands for a methyl group, ethyl group or hydroxyethyl group, and 
X' stands for a chloride anion, bromide anion or methylsulfate anion. 

Particularly preferred are the following dyes of formula (I): 

20 




2-{2-[(2-hydroxy-1-naphthyl)diazenyl]phenoxy}-N,N,N-trimethylethanaminium 
methylsulfate (1) 



5 




2-{2-[(4-hyd roxy- 1 -naphthyl)d iazenyl]phenoxy}-N , N , N-trimethylethanaminium 

chloride (2) 




2-(2-{2-[(2-hydroxy-1-naphthyl)diazenyl]phenoxy}ethyl)-1-methylpyridinium 

methylsulfate (3) 




2-{2-[(2,7-dihydroxy-1-naphthyl)diazenyl]phenoxy}-N,N, N-trimethylethanaminium 

chloride (4) 




4-2-{2-[(2-hydroxy-1-naphthyl)diazenyl]phenoxy}ethyl)-4-methylmorph 

chloride (5) 




OH 



2-({2-[(2,4-dihydroxy-1-naphthalenyl)diazenyl]phenyl}oxy)-N,N,N-trimeth 

minium chloride (6) 




2-[(2-{(2-hydroxy-7-(methyloxy)-1-naphthalenyl]diazenyl}phenyl)oxy]-N,N,N-tri- 

methylethanaminium chloride (7) 




2-{[2-({2-hydroxy-3-[(phenylamino)carbonyl]-1-naphthalenyl}diazenyl)ph 

N,N.N-trimethylethanaminium chloride (8) 




2-[{4-[(2-hydroxy-1-naphthalenyl)diazenyl]phenyl}(methyl)amino]-N,N,N-trim 

ethanaminium methylsulfate (9) 




2-[{24(2-hydroxy-1-naphthalenyl)diazenyl]phenyl}(methyl)amino]-N,N 

ethanaminium methylsulfate (10) 




2-[{2-[(4-hydroxy-1-naphthalenyl)diazenyl]phenyl}(methyl)amino]-^ 

ethanaminium methylsulfate (11) 

5 




2-({5-[(2-hydroxy-1-naphthyl)diazenyl]-2-pyridinyl}oxy)-N,N,N-trimet^^ 

nium chloride (12) 

10 




2-({3-[(2-hydroxy-1-naphthyl)diazenyl]-2-pyridinyl}oxy)-N,N,N-trimethylet^ 
15 nium chloride (13) 
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a" 



OH 

2-({3-[(4-hydroxy-1-naphthyl)diazenyl]-2-pyridinyl}oxy)-N,N,N-trimet^ 

nium chloride (14) 




2-{3-[(2-hydroxy-1-naphthyl)diazenyl]phenoxy}-N,N,N-trimethylethanamini 

chloride (15) 




3-(2-{2-[(2-hydroxy-1-naphthyl)diazenyl]phenoxy}ethyl)-1-rnethyl-1H-imidazol-3- 

ium chloride (16) 



The dyes of the invention of formula (I) are preferably prepared according to 
Scheme 1 the starting compounds used being, in particular, cationic nitroaromatic 
compounds of general formula (VI) described, for example, in German patent DE- 
A 2017497. Reduction of the nitro compounds, for example by catalytic hy- 
drogenation. affords the amines of fomnula (VII) which are then diazotized by 
standard methods, preferably in water, and coupled with the desired 1- or 2- 
naphthol derivative. 



Scheme 1 

. 1. Di 





ReducUon ^y— (L>— 2. Coupling with 



(VI) (VII) 




The dyes of formula (I) of the invention are eminently suited for use in colorants for 
keratin fibers, particularly hair. 



Hence, the present patent application also has for an object colorants for keratin 
fibers containing at least one cationic naphthyldiazo dye of general formula (I). 

The said colorants contain the cationic naphthyldiazo dyes of general formula (I) in 
a total amount from 0.01 to 10 weight percent and particularly from 0.1 to 6 weight 
percent. 



Besides the dyes of formula (I), the colorant can contain other dyes and parti- 
cularly 3-[(4,5-dihydro-3-methyl-5-keto-1-phenyl-1H-pyrazol-4-yl)azo]-N,N,N-tri- 
methylbenzenaminium chloride, 3-[(3-methyl-5-hydroxy-1-phenyl-1 H-pyrazol-4- 
yl)azo]trimethylammoniobenzene chloride (C.L 12719; Basic Yellow 57), 8-[(4- 
aminophenyl)azo]-7-hydroxy-N.N,N-trimethyl-2-naphthalenaminium chloride (C.I. 
12250; Basic Brown 16), 8-[(4-amino-3-nitrophenyl)azo]-7-hydroxy-N,N,N-tri- 
methyl-2-naphthalenaminium chloride (C.I. 12251; Basic Brown 17), 8-[(4-amino- 
2-nitrophenyl)azo]-7-hydroxy-N.N,N-trimethyl-2-naphthalenaminium chloride (C.I. 
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12251:1; Basic Red 118), 7.hydro)cy-N,N,N-trimethyl-8-{[2-(methyloxy)phenyl]. 
azo}-2-naphthalenaminium chloride (C.I. 12245; Basic Red 76). 3-[(4-amino-6- 
bromo-5,8-dihydro-1-hydroxy-8-imino-5-keto-2-naphthalenyl)amino]-N,N,^ 
methylbenzeneammonium chloride (C.I. 56059; Basic Blue 99) and N.N-dimethyl- 
5 3-{[4-(methylamino)-9, 1 0-dlketo-9, 1 0-dihydro-1 -anthracenyl]amino}-N-propyl-1 - 
propanaminium bromide. 

For the purpose of extending the range of colors, the colorant of the invention can 
additionally contain other natural or synthetic non-oxidative dyes. Suitable natural 

10 dyes are vegetable dyes, for example henna and indigo, whereas suitable 
synthetic non-oxidative dyes are, for example, other cationic dyes not represented 
by the afore-indicated formula (I), nitro dyes, azo dyes, triphenylmethane dyes and 
quinone dyes. Other suitable natural or synthetic non-oxidative dyes are, in 
particular, the following direct dyes: 9-(dimethylamino)benzo[a]phenoxazin-7-ium 

15 chloride (CI. 51 175; Basic Blue 6), di[4-diethylamino)phenyl][4-ethylamino)- 
naphthyl]carbenium chloride (C.I. 42595; Basic Blue 7), 3,7-di(dimethylamino)- 
phenothiazin-5-ium chloride (C.I. 52015; Basic Blue 9), di[4(dimethylamino)-phe- 
nylH4-(phenylamino)naphthyl]carbenium chloride (C.I. 44045; Basic Blue 26); 2- 
{[4-ethyl-(2-hydroxyethyl)aminophenyl]azo}-6-methoxy-3-methylbenzothiazolium 

20 methylsulfate (C.I. 11154; Basic Blue 41), 2,8-dimethyl-7-(dimethylamino)-3-imino- 
-3H-phenoxazine monohydrochloride (Basic Blue 157), 7-(dimethylamino)-3-imino- 
2-methoxy-3H-phenoxazine monochloride (Basic Blue 124), bis[4-(dimethylami- 
no)phenylH4-(methylamino)phenyl]carbenium chloride (C.I. 42535; Basic Violet 
1)^ 4-[(4-amino-3-methylphenyl)(4-imino-3-methyl-2,5-cyclohexadien-1-ylidene)- 

25 methyl]-2-methylbenzenamine hydrochloride (C.I. 42520; Basic Violet 2), tris[4-(di- 
methylamino)phenyl]carbenium chloride (C.I. 42555; Basic Violet 3), 2-[3,6-(di- 
ethylamino)dibenzopyranium-9-yl]benzoyl chloride (C.I. 45170; Basic Violet 10), 
di(4-aminophenyl)-(4-amino-3-methylphenyl)carbenium chloride (C.I. 42510; Basic 
Violet 14). 1,3-bis[(2,4-diamino-5-methylphenyl)azo]-3-methylbenzene (C.I. 21010; 

30 Basic Brown 4), 3,7-diamino-2,8-dimethyl-5-phenylphenazinium chloride (C.I. 
50240; Basic Red 2), 1 ,4-dimethyl-5-{[4-(dimethylamino)phenyl]azo}-1 ,2,4- 
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triazolium chloride (C.I. 11055; Basic Red 22), 3 (or 5) -{[4-(benzylmethylami- 
no)phenyl]azo}-1.2- (or 1,4-) dimethyl-1,2,4-trlazolium bromide (C.I. Basic Red 46 
[sic]; 2-{I4-(dimethylamino)phenyl]azo}-1 ,3-dimethyl-1 H-imidazol-S-ium chloride 
(Basic Red 51), 5-{[4-(dimethylamirio)-phenyl]azo}-1.2-dirnethyl-1H-pyrazol-2-ium 
5 chloride, 1 .3-dimethyl-2-{[4-(methylamino)phenyl]azo}-1 H-imidazol-3-ium chloride 
(Basic Red 109), 2-[(4-aminophenyl)azo]-1,3-dimethyl-1H-irriidazol-3-ium chlo- 
ride, 4-{[4-(dimethylamino)phenyl]azo}-1-methylpyridinium chloride, N,N-dimethyl- 
4-[(E)-(1 -oxido-4-pyridinyl)diazenyl]aniline or 4-{[4-(dimethylamino)phenyl]azo}py- 
ridine N-oxide. 2-{2-[(2,4-dimethoxyphenyl)amino]ethenyl}-1.3,3-trimethyl-3H-in- 

10 dol-1-ium chloride (C.I. 48055; Basic Yellow 11). 1-methyl-4-{[methyl(phenyl)- 
hydrazono]methyl}pyridinium chloride (Basic Yellow 87), 1 -methyl-4-{(E)-[methyl- 
(4-methoxyphenyl)hydrazono]methyl}pyridinium chloride, 1 -methyl-4-({methyl[4- 
methoxyphenyl]hydrazono}methyl)pyridinium methylsulfate (Basic Yellow 91) or 
bis[4-(diethylannino)phenyl]phenylcarbenium hydrogen sulfate (1:1) (C.I. 42040; 

15 Basic Green 1). 

Although the dyes of formula (I) contained in the colorant of the invention have a 
cationic character, in special cases and depending on the dye carrier composition 
used they can also be employed in combination with anionic ("acid") dyes. 

20 

The total amount of other (particularly natural and/or synthetic non-oxidative) dyes 
in the colorant of the invention is from about 0.01 to 15 weight percent and par- 
icularly from about 0. to 12 weight percent. 

25 The color intensity can be increased by addition of a carrier commonly used in 
cosmetic systems. Suitable compounds are described, for example, in DE-A 
196 18 595 the disclosure of which is hereby included by reference. Particularly 
well suited carriers are, for example, benzyl alcohol, vanillin and isovanillin. 

30 The colorant of the invention for dyeing keratin fibers can be, for example, in the 
form of a solution particularly an aqueous-alcoholic solution, or a cream, gel or 
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emulsion. Suitable solvents besides water are. for example, the lower monohydric 
and polyhydric aliphatic alcohols, the esters and ethers thereof and mixtures of 
these solvents with one another or with water. The maximum boiling point of the 
afore-said suitable solvents is about 400 ''C. a boiling point of 20 to 250 ''C being 
5 preferred. 

It is also possible to dispense the colorant of the invention from a pressurized 
container as an aerosol spray or aerosol foam with the aid of an atomizer or some 
other suitable pumping or spraying device or in admixture with a conventional 
10 propellant liquefied under pressure. 

The pH of the colorant of the invention is about 2 to 1 1 , a pH of about 5 to 9 being 
particularly preferred. The pH is adjusted to an alkaline value preferably with 
ammonia, but an organic amine, for example monoethanolamine or triethanola- 
15 mine, can also be used in place of ammonia. For adjustment to an acidic value, 
on the other hand, an organic or inorganic acid can be used, for example hydro- 
chloric acid, sulfuric acid, phosphoric acid, ascorbic acid, glycolic acid or lactic 
acid. 

20 Naturally, the afore-described colorants can optionally contain other additives 
commonly used for keratin fibers, for example hair-care agents, wetting agents, 
thickeners, softeners, preservatives and perTume oils as well as other additives 
indicated in the following. 

25 Moreover, the colorant of the invention can contain wetting agents or emulsifiers 
from the classes of anionic, amphoteric, nonionic or zwitterionic surface-active 
substances, such as fatty alcohol sulfates, alkane sulfonates, alkylbenzene- 
sulfonates, alkylbetaines, a-olefin sulfonates, ethoxylated fatty alcohols, ethoxy- 
lated nonylphenols, fatty alkanolamines, ethoxylated fatty esters, fatty alcohol po- 

30 lyethylene glycol ether sulfates, alkylpolyglucosides. thickeners such as the high- 
er fatty alchols, starch, alginates, bentonites, cellulose derivatives, vaselines, pa- 




raffin oil, fatty acids, water-soluble polymeric thickeners such as the natural gum 
varieties guar gum and xanthan gum, furthermore carob bean flour, pectin, dex- 
tran, agar, amylose, amylopectin, dextrins, clays, or fully synthetic hydrocolloids, 
such as polyvinyl alcohol, furthemiore hair-care agents such as lanolin deriva- 
5 fives, cholesterol, pantothenic acid, water-soluble polymers, protein derivatives, 
vitamins, plant extracts, sugar and betaine, auxiliary agents such as moisturizers, 
electrolytes, antioxidants, fatty amides, sequestering agents, film-forming agents 
and preservatives. 

10 The afore-described colorant can also contain natural or synthetic polymers or 
modified polymers of natural origin whereby the keratin fibers are dyed and fixed 
at the same time. Such agents are generally referred to as tinting fixatives or dye 
fixatives. Synthetic polymers known to be used for this purpose in the cosmetic 
field are, for example, polyvinylpyrrolidone, polyvinyl acetate, polyvinyl alcohol and 

15 polyacrylic compounds, such as polyacrylic acid, polymethacrylic acid, poly- 
acrylonitrile, polyvinyl acetates and the copolymers of such compounds, for ex- 
ample polyvinylpyrrolidone-vinyl acetate. Suitable natural polymers of modified 
natural polymers are, for example, chitosan (deacetylated chitin) or chitosan de- 
rivatives. 

20 

The indicated constituents are used in amounts commonly employed for such 
purposes, for example the wetting agents and emulsifiers at a concentration of 
about 0.5 to 30 weight percent, the thickeners in an amount from about 0.1 to 25 
weight percent and the hair-care agents in an amount from about 0.1 to 5 weight 
25 percent. The afore-said polymers can be used in the colorant of the invention in 
amounts commonly added to such colorants, particularly in an amount from about 
1 to 5 weight percent. 

The agents of the invention for dyeing keratin fibers are particularly well suited for 
30 dyeing hair. To this end, the colorant of the invention is applied to the hair in the 
usual manner in an amount sufficient for hair dyeing, in general in an amount from 
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about 50 to 150 grams. After an exposure time sufficient for hair dyeing, usually 
about 10 to 45 minutes at 20 to 50 °C and preferably about 15 to 30 minutes at 
about 40 X. the hair is rinsed with water, optionally washed with a shampoo 
and/or with an aqueous solution of a weak organic acid, for example citric acid or 
5 tartaric acid, post-rinsed and dried. 

The colorant which also exerts a fixing action is used in the known and usual 
manner by moistening the hair with a fixative, styling the hair into a hairdo and 
then drying. 

10 

With the colorant of the invention, it is possible to achieve color shades in both the 
natural and the trendy range (for example highly fashionable, bright shades). 
Moreover, besides the said color shades it is also possible to achieve a number of 
brilliant color reflections over the entire visible range. As a result of the very high 

15 tinting power of these dyes and their high substantivity, the original color of the 
fiber can be covered in outstanding fashion. In this manner, the initially mentioned 
desire to integrate the color into the fashion and to express a personality can be 
fully satisfied. The outstanding properties of the novel colorant manifest 
themselves particularly on light-damaged and weathering-damaged or perma- 

20 nently waved hair. In particular, the colorations obtained show very good perma- 
nence and resistance to washing. 

The following examples will explain the subject matter of the invention in greater 
detail without limiting it to the examples given. 

25 



30 
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EXAMPLES 



Example 1: 



Preparation of 2-{2-[(2-hydroxy-1-naphthyl)cliazenyl]phe- 
noxy}-N,N,N-trimethylethanaminium methylsulfate 



5 



Step 1,1 



Preparation of 2-(2-aminophenoxy)-N,N,N-trimethyletha- 
naminium methylsulfate 



34 g (100 mmol) of N,N,N-trimethyl-2-(2-nitrophenoxy)ethanaminium methylsul- 
10 fate obtained as described in DE-A 20 17 497 in 300 mL of ethanol was hydro- 
genated in the presence of 3.4 g of Pd/C (10%) under 9 bar of hydrogen pres- 
sure. After 2 hours, the catalyst was filtered off and the filtrate was evaporated to 
dryness. This gave a colorless oil that gradually solidified. 
Yield : 31 g (100% of the theoretical) 
15 ^H-NMR (DMSQ-dfi): 5 = 6.85 ppm (d. 1H); 6.70 ppm (m, 2H); 6.52 ppm (m, 1H); 
4.82 ppm (broad s. 2H); 4.39 ppm (broad s, 2H); 3.79 ppm (broad s, 2H); 3.38 
ppm (s, 3H); 3.19 ppm (s, 9H). 

Step 1 .2 Preparation of 2-{2-[(2-hydroxy-1-naphthyl)diazenyl]phenoxy}- 
20 N,N,N-trlmethylethanaminlum methylsulfate 

15.6 g (50 mmol) of the compound obtained in Step 1.1 was dissolved in 160 mL 
of water and 18.3 g of a 32% hydrochloric acid solution, and the resulting mixture 
was diazotized with 4.2 g (60 mmol) of sodium nitrite in 25 mL of water with 

25 cooling in an ice bath while keeping the temperature from exceeding 5 ""C. The 
mixture was allowed to agitate for an additional hour after which excess nitrite was 
decomposed by addition of sulfaminic acid. The diazonium salt solution was then 
poured into a solution of 7.4 g (51 mmol) of 2-naphthol in 50 mL of isopropanol 
with agitation. The pH was adjusted to 9 to 10 by addition of saturated sodium 

30 carbonate solution which brought about coupling with formation of a thick dye 
slurry. Agitation was continued for an additional 30 minutes after which the 
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mixture was suction-filtered. The crude product was then taken up In 300 mL of 
60 "C water, neutralized with 2-normal hydrochloric acid, cooled and again 
suction-filtered. Drying gave 13 g (55 % of the theoretical) of a red product. 
^H-NMR (DMSO-dfi): 6 = 8.51 (d, 1H); 8.08 (d, 1H); 7.91 (d, IH); 7.73 (d, 1H); 
5 7.58 (t. 1H); 7.43 (t. 1H); 7.37 (m, 2H); 7.22 (m, 1H); 6.80 (d, IH); 4.72 (t. 2H); 
3.96 (t, 2H); 3.32 ppm (s, 12H). 



Example 2: Preparation of 2-{2-[(4-hydroxy-1-naphthyl)diazenyl]- 

10 phenoxy}-N,N,N-trlmethylethanaminium chloride 

The method was the same as in Example 1 , but instead of 2-naphthol the same 
amount of 1-naphthol was used. 
Yield : 11 .8 g (50% of the theoretical) 
15 ^H-NMR (DMSO-dfi): 6 = 8.77 ppm (d, 1 H); 8.22 ppm (dd, 1 H); 7.86 ppm (d. 1 H); 
7.72 ppm (dd, 1H); 7.45 ppm (m, 1H); 7.26 ppm (m, 2H); 7.20 ppm (d, 1H); 7.08 
ppm (m, 1H); 6.41 ppm (d, IH); 4.60 ppm (t, 2H); 3.88 ppm (t, 2H); 3.28 ppm (s, 
9H). 

20 

Example 3: Preparation of 2-(2-{2-[(2-hydroxy-1-naphthyl)dlazenyl]- 

phenoxy}ethyl)-1 -methylpyridinium methylsulfate 

Step 3.1 Preparation of 2-[2-(2-nltrophenoxy)ethyl]pyridine 

25 

7.05 g (50 mmol) of 2-fluoronitrobenzene, 6.77 g (50 mmol) of 2-(2-hydroxyeth- 
yOpyridine and 16.62 g (50 mmol) of cesium carbonate in 30 mL of dimethyfor- 
mamide were stirred at room temperature for 7 days. The mixture was then filter- 
ed, and the filtrate was subjected to fractional disfillafion. The solvent and unre- 
30 acted 2-fiuoronitribenzene distilled below 100 "C at 8 to 4 mbar. The product 
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distilled in a bulb tube still at 170 to 180 X of furnace temperature under a va- 
cuum of 3 mbar. 

Yield : 8.7 g (71 % of the theoretical) 

^H-NMR (DMSO-dR): 6 = 8.50 ppm (d. 1H); 7.82 ppm (dd, 1H); 7.69 ppm (dt. 1H); 
5 7.61 ppm (dt, 1H); 7.36 ppm (m, 2H); 7.22 ppm (t, 1H); 7.07 ppm (t, 1H); 4.53 ppm 
(t. 2H); 3.20 ppm (t, 2H). 

Step 3,2 Preparation of 1 -methyl-2-[2-(2-nitrophenoxy)ethyl]pyridinium 

methylsulfate 

10 

4.88 g (20 mmol) of the compound from Step 3.1 was dissolved with agitation in 
60 mL of ethyl acetate and to the solution was added 2.78 g (20 mmol) of dime- 
thyl sulfate. A colorless precipitate formed gradually. The mixture was allowed to 
agitate for an additional 4 hours at room temperature after which it was filtered, 
15 and the filter cake was washed with a small amount of ethyl acetate and then dried 
at 40 ""C under vacuum. 

Yield : 6 g (81% of the theoretical), colorless product 

^H-NMR (DMSO-dg): 6 = 9.06 ppm (d, 1H); 8.55 ppm (dt, 1H); 8.12 ppm (d, 1H); 
8.02 ppm (dt. 1H); 7.71 ppm (dd. 1H); 7.69 ppm (dt, 1H); 7.42 ppm (d. 1H); 
20 7.15 ppm (dt, 1H); 4.65 ppm (t, 2H); 4.37 ppm (s, 3H); 3.65 ppm (t, 2H); 3.37 ppm 
(s, 3H). 



Step 3,3 Preparation of 2-[2-(2-aminophenoxy)ethyl]-1 -methylpyridini- 

um methylsulfate 

25 

3.7 g (10 mmol) of the compound from Step 3.2 was hydrogenated in 25 mL of 
water in the presence of 0.3 g of Pd/C (10%) under 9 bar of hydrogen pressure. 
After 2 hours, the catalyst was filtered off, and the solution obtained was directly 
subjected to further reaction. 




step 3.4 Preparation of 2-(2-{2-[(2-hydroxy-1-naphthyl)cllazenyl]pheno- 

xy} ethyl-1-methylpyridinium methylsulfate 

To the solution from Step 3.3 (10 mmol) was added 2.9 g of 32% hydrochloric acid 
5 solution. Then, in an ice bath, 0.7 g (10 mmol) of sodium nitrite dissolved in 5 mL 
of water was added dropwise over a period of 10 minutes without allowing the 
temperature to exceed 5 "C. The mixture was allowed to agitate in the ice bath for 
an additional hour after which unreacted nitrite was decomposed by addition of 
sulfaminic acid. The resulting solution was then added to a solution of 1.45 g (10 
10 mmol) of 2-naphthol in 15 mL of water, 15 mL of isopropanol and 3.4 g of 30% 
sodium hydroxide solution. The azo coupling took place spontaneously with for- 
mation of a thick, red slurry. The mixture was allowed to agitate for an additional 
hour after which it was suction-filtered. The resulting dye was dried at 40 "C under 
vacuum. 

15 Yield : 3.65 g (95% of the theoretical), dark-red product 

^H-NMR (DMSO-dfi): 6 = 8.51 ppm (m. 1H); 8.49 ppm (d, 1H); 8.04 ppm (d, 1H); 
7.92 ppm (d, 1H); 7.70 ppm (m, 2H); 7.56 ppm (m, 2H); 7.47 ppm (t, 1H); 7.29 
ppm (m, 2H); 7.23 ppm (m, 1H); 7.12 ppm (m, 1H); 6.84 ppm (d, 1H); 4.56 ppm (t, 
2H); 3.33 ppm (t, overlap with water signal, 2H). 

20 

Example 4: Preparation of 2-{2-[(2,7-dihydroxy-1-naplithyl)diazenyl]- 

phenoxy}-N,N,N-trimethylethanaminium chloride 

25 The method was the same as in Example 1 , but with 8.0 g (50 mmol) of 2,7- 
dihydroxynaphthalene used in place of 2-naphthol. 
Yield : 16.10 g (80% of the theoretical), dark-red product 

^H-NMR (DMSO-dg ): 5 = 10.12 ppm (s, 1H); 8.00 ppm (d, 1H); 7.81 ppm (d, 1H); 
7.80 ppm (d, 1H); 7.56 ppm (d, 1H); 7.32 ppm (m, 2H); 7.22 (t. 1H); 6.91 ppm (dd, 
30 1 H); 6.53 ppm (d, 1 H); 4.70 ppm (t, 2H); 3.95 ppm (t, 2H); 3.37 ppm (s, 9H). 
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Example 5: Preparation of 4-(2-{2-[(2-hydroxy-1-naphthyl)diazenyl]phe- 

noxy}ethyl)-4-methylmorpholin-4-ium chloride 

Step 5.1: Preparation of 4-[2-(2-nitrophenoxy)ethyl]morpholine 

5 

As in Example 1 of WO 00/59883, 14.11 g (100 mmol) of 2-fluoronitrobenzene, 
14.45 g (100 mmol) of morpholinoethanol, 35.8 g (100 mmol) of cesium carbonate 
and 100 mL of dimethylformamide were allowed to agitate at room temperature for 
7 days. The mixture was then filtered, the dimethylformamide was removed in a 
10 rotary evaporator, and the residue was distilled in a bulb tube still at 4 mbar and a 
furnace temperature of 160 to 170 °C. 
Yield : 17.8 g (70.6% of the theoretical), yellowish oil 

^H-NMR (DMSQ-dfi): 6 = 7.85 ppm (d, 1H); 7.64 ppm (t, 1H); 7.38 ppm (d, 1H); 
7.11 ppm (t, 1H); 4.27 ppm (t, 2H); 3.55 ppm (m, 4H); 2.70 ppm (t, 2H). 

15 

Step 5.2: Preparation of 4-methyl-4-[2-(2-nitrophenoxy)ethyl]morpholin-4- 

ium methylsulfate 

2.52 g (10 mmol) of the product from Step 5.1 was dissolved in 30 mL of ethyl 
20 acetate, 1.4 g (11 mmol) of dimethyl sulfate was added and the mixture was al- 
lowed to agitate at room temperature which caused the formation of a precipitate. 
After 4 hours, the mixture was filtered, and the filter cake was washed with a small 
amount of ethyl acetate. Drying at 40 °C under vacuum gave 2.3 g (61% of the 
theoretical) of a beige-colored, slightly sticky product. 
25 ^H-NMR (DMSO-dg): 6 = 7.94 ppm (dd, 1H); 7.73 ppm (dt, 1H); 7.42 ppm (d, 1H); 
7.20 ppm (dt, 1H); 4.69 ppm (t, 2H); 4.02 ppm (t, 2H); 3.96 ppm (m, 4H); 3.55 ppm 
(m, 4H); 3.38 ppm (s, 3H); 3.30 ppm (s, 3H). 

30 
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step 5.3: Preparation of 4-[2-(2-aminophenoxy)ethyl]-4-methylmorpho- 

lin-4-ium methylsulfate 

2.08 g (5.5 mmol) of the compound from Step 5.2 was dissolved in 80 mL of 
5 ethanol and hydrogenated in the presence of 0.25 g of Pd/C (10%) under 9 bar of 
hydrogen pressure. After 2 hours, the catalyst was filtered off and the filtrate was 
evaporated to dryness. This gave 1.9 g (99% of the theoretical) of a colorless oil 
which was subjected to further reaction without additional purification. 

1 0 Step 5-4: Preparation of 4-(2-{2-[(2-hydroxy-1 -naphthyl)diazenyl]phe- 

noxy}ethyl)-4-methylmorpholin-4-!um chloride 

1.5 g (4.3 mmol) of the compound from Step 5.3 was dissolved in 30 mL of water 
and 1.3 g of 32% hydrochloric acid solution. At 0 to 5 °C, 0.31 g (4.5 mmol) of 

15 sodium nitrite in 3 mL of water was added dropwise without allowing the tem- 
perature to exceed 5 ""C. After one hour of additional agitation in the ice bath, 
excess sodium nitrite was decomposed with sulfaminic acid, and the mixture was 
poured with agitation into a solution of 0.65 g (4.3 mmol) of 2-naphthol in 8 mL of 
isopropanol. To this mixture was added a saturated solution of sodium carbonate 

20 until the pH reached a value of 9. The mixture was then allowed to agitate for an 
additional 30 min after which it was neutralized with dilute hydrochloric acid and 
suction-filtered. The resulting crude product was suspended in 20 mL of 2-normal 
hydrochloric acid at room temperature for 15 minutes after which the mixture was 
suction-filtered and dried. 

25 Yield : 1 .75 g (95% of the theoretical), red dye 

^H-NMR (DMSO-dR): 6 = 8.50 ppm (d, 1H); 8.11 ppm (d, 1H); 7.96 ppm (d, 1H); 
7.76 ppm (d, 1H); 7.61 ppm (t, 1H); 7.49 ppm (t, 1H); 7.34 ppm (m, 1H); 7.22 ppm 
(t, 2H); 6.82 ppm (d, 1H); 4.75 ppm (t, 2H); 4.11 ppm (t, 2H); 4.01 ppm (m, 4H); 
3.69 ppm (m, 4H); 3.43 ppm (s, 3H). 

30 




Example 6: Preparation of 2-{{2-[(2,4-dihydroxy-1-naphthalenyl)dia- 

zenyl]phenyl}oxy)-N,N,N-trimethylethanaminium chloride 

1.56 g (5 mmol) of the compound from Step 1.1 was dissolved in 20 mL of water 
and 1.85 g of hydrochloric acid (32%) and diazotized with 0.42 g (6 mmol) of 
sodium nitrite in 3 mL of water with cooling in an ice bath while not allowing the 
temperature to exceed 5 ^'C. The mixture was allowed to agitate for an additional 
hour after which excess nitrite was decomposed by addition of sulfaminic acid. 
The diazonium salt solution was poured with agitation into a solution of 0.8 g (5 
mmol) of 1,3-dihydroxynaphthalene in 30 mL of isopropanol. The pH was ad- 
justed to 9 to 10 by addition of saturated sodium carbonate solution which caused 
coupling to take place with formation of a thick dye slurry. The slurry was allowed 
to agitate for an additional 30 min and was then suction-filtered. The crude 
product was dissolved in 30 mL of 60 ""C water and the pH was adjusted to 1 with 
hydrochloric acid (32%). This caused the dye to precipitate as the chloride. The 
mixture was allowed to cool and was then again suction-filtered. Drying gave 18 g 
(89% of the theoretical) of an orange-colored product. 

^H-NMR (DMSQ-dfi): 5 = 10.09 (s. 1H); 9.48 (s. 1H); 8.40 (d, 1H); 8.00 (d. 1H); 
7.93 (d, 1H); 7.62 (t, 1H); 7.49 (t. 1H); 7.20 (m, 3H); 6.20 (s, 1H); 4.66 (t, 2H); 3.93 
(t, 2H); 3.32 ppm (s, 9H). 

Example 7: Preparation of 2-[(2-{[2-hydroxy-7-(methyloxy)-1 -naph- 

thalenyl]diazenyl}phenyl)oxy]-N,N,N-trlmethylethana- 
minium chloride 

The diazonium salt was prepared as in Example 6 and then coupled with 0.87 g (5 

mmol) of 7-methoxy-2-naphthol. 

Yield : 1.1 g (77% of the theoretical), red dye 
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^H-NMR (DMSO-dfi): 6 = 8.11 (d, 1H); 7.90 (d, 1H); 7.86 (d, 1H); 7.70 (d, 1H); 
7.32 (m. 2H); 7.21 (t, 1H); 7.08 (dd, 1H); 6.65 (d, 1H); 4.71 (m unstructured. 2H), 
3.95 (m unstructured, 2H); 3.33 (s, 9H); 3.31 ppm (s, 3H). 



Example 8: Preparation of 2-{[2-({2-hydroxy-3-[(phenylannino)carbo- 

nyl]-1-naphthalenyl}diazenyl)phenyl]oxy}-N,N,N-trimeth- 
ylethanaminium chloride 

The diazonium salt was prepared as in Example 6 and then coupled with 1 .32 g 

(5 mmol) of 3-hydroxy-2-naphthanilide. 

Yield : 1 .3 g (51 % of the theoretical), red-violet dye 

^H-NMR (DMSQ-dfi): 6 = 8.89 (s, 1H); 8.53 (s, 1H). 8.19 (d. 1H); 8.01 (d. 1H); 
7.92 (d, 1H); 7.86 (d, 1H); 7.74 (m, 3H); 7.52 (m, 1H); 7.38 (m. 4H); 7.15 (m, 2H); 
4.77 (m unstructured, 2H); 4.07 (m unstructured, 2H). 

Example 9: Preparation of 2-[{4-[(2-hydroxy-1-naphthalenyi)diaze- 

nyl]phenyl}(methyl)amino]-N,N,N-trimethylethanaminium 
methylsulfate 

Step 9.1: Preparation of N,N,N'-trimethyl-N'-(4-nitrophenyl)-1,2-eth- 

anediamine 

7.05 g (50 mmol) of 4-fluoronitrobenzene and 8.17 g (80 mmol) of N,N,N'-trimeth- 
ylethylenediamine were dissolved in 50 mL of toluene which caused a slight in- 
crease in temperature. At the end of the exotherm, the mixture was heated at 80 
^'C for 10 hours. The solvent was then removed in a rotary evaporator, and the 
oily residue was dissolved in 80 mL of 3-molar ethanolic hydrochloric acid. Stirring 
in an ice bath gradually resulted in crystallization. After 1 hour, the resulting crys- 
talline slurry was suction-filtered and the filter cake was washed with a small 
amount of ice-cold ethanol and then dried at 40 °C under vacuum. 
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Yield : 1 1 .0 g (85% of the theoretical), bright-yellow crystals. 

^H-NMR (DMSO-dfi): 6 = 8.06 (d. 2H); 6.94 (d, 2H); 3.93 (t. 2H); 3.24 (t. 2H); 3.10 

(s, 3H); 2.78 ppm (s. 6H). 



5 To prepare the free base, 10 g of the afore-described product was dissolved in 50 
mL of water, the pH was adjusted to 10 by addition of saturated sodium carbonate 
solution, and the resulting solution was extracted three times with 25-mL portions 
of ethyl acetate. The combined organic phases were dried over magnesium sul- 
fate and then evaporated to dryness. This gave 8.0 g (93% of the theoretical) of a 
10 yellow oil. 

^H-NMR (DMSO-dfi): 5 = 8.02 (d. 2H); 6.74 (d, 2H); 3.55 (t, 2H); 3.06 (s. 3H); 2.40 
(t, 2H); 2.18 ppm (s. 6H). 

Step 9.2: Preparation of N,N,N-trimethyl-2-[methyl(4-nitrophenyl)- 

15 aminojethanaminium methylsulfate 

8.0 g (36 mmol) of the compound from Step 9.1 was dissolved in 50 mL of ace- 
tonitrile and to the solution was added dropwise 4.55 g (36 mmol) of dimethyl sul- 
fate over a period of 5 minutes with agitation which caused the reaction mixture to 

20 warm up slightly while the product gradually separated in crystalline form. The 
mixture was allowed to agitate for an additional 3 hours at room temperature after 
which it was suction-filtered. The filter cake was washed with a small amount of 
acetonitrile and then dried at 40 "C under vacuum. This gave 1 1 .0 g (88% of the 
theoretical) of yellow crystals. 

25 ^H-NMR (DMSQ-dfi): 6 = 8.10 (d, 2H); 6.90 (d, 2H); 3.97 (t, 2H); 3.52 (t, 2H); 3.39 
(s. 3H); 3.17 (s, 9H); 3.14 ppm (s, 3H). 
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step 9.3: Preparation of 2-[{4-aniinophenyl)(methyl)amino]-N,N,N-tri- 

methylethanaminium methyls u If ate 

10 g (28.6 mmol) of the compound from Step 9.2 was dissolved in 80 mL of water 
5 and hydrogenated in the presence of 1 g of Pd/C (10%) under 9 bar of hydrogen 
pressure. After 2 hours, the catalyst was filtered off and the filtrate was eva- 
porated to dryness. This gave 9.3 g (99.6% of the theoretical) of a brown oil. 
^H-NMR (DMSO-dR): 6 = 6.65 (d, 2H); 6.53 (d, 2H); 4.56 (s broad, 2H); 3.51 (m 
unstructured. 2H); 3.39 (s. 3H); 3.37 (m unstructured. 2H); 3.1 1 ppm (s, 9H). 

10 

Step 9.4: Preparation of 2-[{4-[(2-hydroxy-1-naphthalenyl)diazenyl] phe- 

nyl}(methyl)amino]-N,N,N-trimethylethanaminium methylsul- 
fate 

15 1.6 g (5 mmol) of the compound from Step 9.3 was dissolved in 20 mL of water 
and 1.7 g of hydrochloric acid (32%) and to the solution was added dropwise with 
agitation, in an ice bath, 0.35 g (5 mmol) of sodium nitrite in 2 mL of water. The 
mixture was allowed to agitate in the ice bath for an additional 30 minutes after 
which a few drops of 10% sulfaminic acid solution was added and the mixture was 

20 poured into a solution of 0.72 g (5 mmol) of 2-naphthol in 8 mL of isopropanol. 
The pH was then increased to 9 by addition of saturated sodium carbonate 
solution which resulted in the formation of a brown solution. After 30 min, the 
mixture was neutralized by addition of 2-normal hydrochloric acid and. to isolate 
the dye, evaporated to dryness in a rotary evaporator. The residue was then 

25 taken up in 80 mL of methanol, the inorganic salts were filtered off and the solution 
was concentrated to a total volume of about 10 ml. The addition of about 30 mL of 
isopropanol caused the dye to precipitate. 
Yield : 1 .5 g (63% of the theoretical), red-brown product. 

^H-NMR (DMSQ-dg): 5 = 8.75 (d, 2H); 7.90 (m. 4H); 7.63 (t, 1H); 7.46 (t, 1H); 7.17 
30 (d. 1H); 6.98 (d. 2H); 3.97 (t. 2H); 3.57 (t. 2H); 3.38 (s, 3H); 3.21 (s. 9H); 3.14 ppm 
(s, 3H). 
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Example 10: Preparation of 2-[{2-[(2-hydroxy-1-naphthalenyl)diaze- 

nyl]phenyl}(methyl)amino]-N,N,N-trimethylethanaminiuni 
methylsulfate 

Step 10.1: Preparation of N,N,N'-trimethyl-N'-(2-nitrophenyl)-1,2- 

ethanediamine hydrochloride 

7.05 g (50 mmol ) of 2-fluoronitrobenzene was dissoved in 50 mL of toluene. To 
this solution was added dropwise over a period of 5 minutes and with agitation 
8.20 g (80 mmol) of N,N,N'-trimethylethylenediamine which caused the reaction 
mixture to warm up to about 40 ^'C. Following the exotherm, the mixture was hea- 
ed at 80 X for 10 hours after which it was cooled, and the solvent was removed in 
a rotary evaporator. This gave an oily residue to which 80 mL of 3-molar etha- 
nolic hydrochloric acid was added, and the resulting mixture was allowed to agitate 
in an ice bath for one hour. This gradually produced an orange-colored precipitate 
which was suction-filtered off and washed with a small amount of cold ethanol. 
Drying at 40 ''C. under vacuum gave 7 g (69% of the theoretical) of an orange- 
colored powder. 

^H-NMR (DMSQ-dR): 6 = 10.90 (s broad, 1H); 7.81 (dd, 1H); 7.57 (m. 1H); 7.42 
(dd, 1H); 7.08 (dt, 1H); 3.57 (t, 2H); 3.24 (t, 2H); 2.75 (s, 6H); 2.72 PPM (s, 3H). 

Step 10.2: Preparation of N,N,N'-thmethyl-N'-(2-nitrophenyl)-1,2-ethanedia- 

mine 

6.50 g (25 mmol) of the compound from Step 10.1 was dissolved in 50 mL of water 
and rendered alkaline with saturated sodium carbonate solution. The solution was 
then extracted three times with 20-mL portions of ethyl acetate, and the combined 
organic phases were dried over magnesium sulfate. The solution was evaporated 
which gave 5.3 g (95% of the theoretical) of a yellow oil. 
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^H-NMR (DMSO-dfi): 6 = 7.71 (dd. 1H); 7.49 (t with fine line splitting. 1H); 7.24 
(dd. 1H); 6.91 (t with fine line splitting, 1H); 3.19 (t. 2H); 2.78 (s. 3H); 2.40 (t, 2H); 
2.11 ppm (s, 6H). 

5 Step 10.3: Preparation of N,N,N-trimethyl-2-[methyl(2-nitrophenyl)amino]- 

ethanaminium methylsulfate 

5.0 g (22.4 mmol) of the free amine from Step 10.2 was dissolved in 50 ml of 
acetonitrile and to this solution was added dropwise with agitation over a period of 

10 10 min 2.83 g (22.4 mmol) of dimethyl sulfate. The reaction temperature gradu- 
ally rose to 45 "C and a precipitate formed. After an agitafion period of 3 hours, 
the mixture was filtered and the filter cake was washed with a small amount of 
acetonitrile and then dried at 40 °C under vacuum. 
Yield : 4.8 g (61% of the theorefical), yellowish powder. 

15 ^H-NMR (DMSO-d<^): 6 = 7.82 (dd, 1H); 7.61 (t with fine line splitting, 1H); 7.44 
(dd, 1H); 7.14 (t with fine line splitting, 1H); 3.68 (m, 4H); 3.38 (s, 3H); 3.12 (s. 9H); 
2.76 ppm (s, 3H). 

Step 10.4: Preparation of 2-[(2-aminophenyl)(methyi)amino]-N,N,N-tri- 
20 metliylethanaminium methylsulfate 

4.5 g (12.9 mmol) of the compound from Step 10.3 was dissolved in 80 mL of 
water and hydrogenated for 2 hours in the presence of 0.3 g of Pd/C (10%) under 
a hydrogen pressure of 9 bar. The catalyst was then filtered off, and the filtrate 
25 was evaporated to dryness. This gave 4.1 g (99% of the theoretical) of a violetish 
oil. 

^H-NMR (DMSO-dfi): 6 = 7.00 (dd, 1H); 6.82 (t with fine line spliting, 1H); 6.70 (dd, 
1H); 6.56 (t with fine line splitting, 1H); 4.83 (s, 2H); 3.44 (t, 2H); 3.39 (s, 3H); 3.26 
(t, 2H); 3.09 (s, 9H); 2.57 ppm (s, 3H). 
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step 10.5: Preparation of 2-[{2-hydroxy-1-naphthalenyl)diazenyl]phenyl}- 

(methyl)amino]-N,N,N-trimethylethanaminium methylsulfate 

1 .4 g (4.4 mmol) of the compound from Step 10.4 was dissolved in 20 mL of water 
5 and 1.5 g of fiydrochloric acid (32%), the solution was cooled in an ice bath and to 
it was added over a period of 10 min 0.3 g (4.4 mmol) of sodium nitrite in 2 mL of 
water. The mixture was allowed to agitate for an additional 30 min after which a 
solution of 0.63 g (4.4 mmol) of 2-naphthol in 10 mL of isopropanol was added. 
The pH was adjusted to 8 to 9 by addition of saturated sodium carbonate solution 
10 which resulted in coupling with formation of a brown solution. After 1 hour, the so- 
lution was evaporated to dryness and, to isolate the pure dye, 80 mL of methanol 
was added to the residue. After an agitation pehod of 1 hour at room temperature, 
the inorganic salts were filtered off. The filtrate was concentrated to about 20% of 
its original volume and then 30 mL of isopropanol was added to induce crystal- 
15 lization. Cooling in an ice bath, filtration and drying at 40 "C under vacuum gave 
1 .6 g (67% of the original) of a red-brown product. 

'H-NMR (DMSO-dg): 6 = 8.48 (d, 1H); 8.10 (d with fine line splitting), 1H); 7.93 (d, 
1H); 7.74 (d, 1H); 7.60 (t with fine line splitting, 1H); 7.46 (m, 2H); 7.35 (m, 2H); 
6.78 (d, 1H); 3.55 (m, 4H); 3.38 (s, 3H); 3.14 (s, 9H); 2.78 ppm (s, 3H). 

20 

Example 1 1 : Preparation of 2[{2-[(4-hydroxy)-1 -naphthalenyl)diazenyl]- 

phenyl}(methyl)amino]-N,N,N-trimethylethanaminium me- 
thylsulfate 

25 

The method was the same as in Example 9, Step 9.4, but 0.63 g (4.4 mmol) of 1- 
naphthol was used instead of 2-naphthol. 
Yield : 1 .2 g (57% of the theoretical) 

^H-NMR rPMSO-dg): 6 = 8.71 (d, 1H); 8.13 (d, 1H); 7.89 (d, 1H); 7.58 (dd, 1H); 
30 7.43 (t with fine line splitting, 1H); 7.22 (t, 1H); 7.12 (m, 2H); (t with fine line split- 
ting, 1H); 6.30 (d, 1H); 3.64 (m, 4H); 3.35 (s, 3H); 3.03 (s, 9H); 2.97 ppm (s. 3H). 
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Example 12: Preparation of 2-({5-[(2-hydroxy-1-naphthyl)diazenyl]-2- 

pyridinyl}oxy)-N,N,N-triinethylethanaminium chloride 

Step 12.1 Preparation of N,N-dimethyl-2-[(5-nltro-2-pyridinyl)oxy]- 

S ethanamine 

A mixture of 7.93 g (50 mmol) of 2-chloro-5-nitropyridine, 4.9 g (55 mmol) of 2,2- 
dimethylaminoethanol and 4 g (29 mmol) of potassium carbonate in 50 mL of di- 
metliylformamide was allowed to stand at room temperature with occasional 
10 slialcing. The mixture was then poured into 200 mL of water and the resulting mix- 
ture was extracted three times with 30-mL portions of ethyl acetate. Drying over 
magnesium sulfate and evaporation of the solvent gave a yellowish oil. 
Yield : 4.9 g (46% of the theoretical) 

^H-NMR (DMSO-dfi): 6 = 9.07 (d, 1H); 8.46 (dd, 1H); 7.04 (d, 1H); 4.48 (t, 2H); 
15 2.64 (t, 2H); 2.20 ppm (s, 6H). 

Step 12.2 Preparation of N,N,N-trimethyl-2-[(5-nitro-2-pyridinyl)oxy]- 

ethanamlnium methylsulfate 

20 4.4 g (21mol) of the compound from Step 12.1 was dissolved in 50 mL of ethyl 
acetate and to the resulting mixture was added 2.65 g (21 mmol) of dimethyl sul- 
fate over a period of 5 min with agitation. A precipitate was formed as a result of a 
slightly exothermic reaction. The mixture was allowed to agitate for an additional 
hour after which it was suction-filtered. The filter cake was then washed with ethyl 

25 acetate and dried at 40 "C under vacuum which gave 6.5 g (92% of the theo- 
retical) of colorless crystals. 

^H-Niy/IR (DMSO-dR): 5 = 9.13 (d, 1H); 8.56 (dd, 1H); 7.12 (d, 1H); 4.86 (m, 2H); 
3.84 (m, 2H); 3.37 (s, 3H); 3.18 ppm (s, 9H). 
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step 12.3 Preparation of 2-[(5-amino-2-pyridinyl)oxy]-N,N,N-trimethyletha- 

naminium methylsulfate 

4.0 g (12 mmol) of the compound from Step 12.2 in 80 mL of water was hydro- 
5 genated in the presence of 0.4 g of Pd/C (10%) under 9 bar of hydrogen pressure. 
After 3 hours the catalyst was filtered off and the water was removed in a rotary 
evaporator. 

Yield : 3.6 g (98.5% of the theoretical), violetish oil 

^H-NMR (DMSO-dfi): 5 = 7.52 (d. 1H); 7.05 (dd. 1H); 6.61 (d. 1H); 4.87 (s. 2H); 
10 4.56 (m, 2H); 3.71 (m, 2H); 3.38 (s. 3H); 3.15 ppm (s. 9H). 



Step 12.4 Preparation of 2-({5-[(2-hydroxy-1-naphthyl)diazenyl]-2-pyridin- 

yloxy}-N,N,N-trimethylethanaminium chloride 

15 1.81 g (5.9 mmol) of the compound from Step 12.3 was dissolved in 30 mL of 
water and 2.4 g of hydrochloric acid (32%) and to this solution was added drop- 
wise in an ice bath, at 0 to 5 °C, a solution of 0.41 g (6 mmol) of sodium nitrite. 
The mixture was allowed to agitate in the ice bath for an additional 30 min after 
which excess nitrite was decomposed by addition of sulfaminic acid. The re- 

20 suiting diazonium salt solution was added to a solution of 0.87 g (6 mmol) of 2- 
naphthol in 10 mL of isopropanol, and for coupling the pH was adjusted to 8 to 9 
by addition of saturated sodium carbonate solution. The coupling was allowed to 
proceed for an additional hour after which the mixture was neutralized with 2- 
normal hydrochloric acid and the precipitate was suction-filtered off. Compressing 

25 the filter cake and drying it at 40 °C under vacuum gave 1 .7 g (74% of the theore- 
tical) of a bright-orange product. 

^H-NMR (DMSO-dfi): 6 = 14.55 (s broad. 1H); 8.91 (d, 1H); 8.75 (d, 1H); 8.47 (dd. 
1H); 8.03 (d, 1H); 7.90 (d, 1H); 7.65 (t, 1H); 7.50 (t, 1H); 7.16 (d, 1H): 7.11 (d, 1H); 
4.85 (m unstructured. 2H); 3.86 (m. 2H); 3.22 ppm (s. 9H). 
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Example 13 



Hair Colorant 



A colorant having the following composition was prepared: 

4.0 g of decylglucoside 

5.0 g of ethanol 

0.0025 mol of dye as per Table 1 

to 100.0 g water, demineralized 

The pH of the colorant was adjusted to 7 with phosphoric acid or sodium hydro- 
xide. The colorant was then applied to bleached hair and after an exposure time 
of 20 min at 40 ^^C it was rinsed out with water. After drying, the colorants in- 
dicated in Table 1 were obtained. 
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Table 1 



Dye as per 


L* 


a* 


b* 


Color 


Example 1 


44.35 


54.77 


45.12 


bright orange 
red 


Example 2 


35.43 


33.64 


29.64 


red-brown 


Example 3 


46.65 


48.57 


39.20 


bright orange 
red 


Example 4 


48.71 


31.52 


58.47 


bright orange 


Example 5 


51.65 


49.73 


43.40 


bright orange 
red 


Example 6 


71.61 


16.62 


65.84 


gold-yellow 


Example 7 


53.06 


46.77 


45.80 


orange-red 


Example 8 


47.04 


42.75 


9.70 


red-violet 


Example 9 


34.48 


21.39 


16.72 


brown 


Example 10 


33.04 


22.09 


16.34 


Bordeaux red 


Example 1 1 


35.60 


10.28 


21.48 


chestnut- 
brown 


Example 12 


55.27 


47.39 


63.62 


brilliant 
orange 



5 Examples 14 to 18: Hair Colorant 

A colorant having the following composition was prepared. 

10.00 g of ethanol 

10 1 .00 g of hydroxyethylcellulose 

0.29 g of dye as per Example 1 

X g of direct dye as per Table 2 

to 100.00 g water, demineralized 
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The colorant was applied to bleached hair and after an exposure time of 20 min at 
40 "C it was rinsed out with water. The hair was then dried. 



Table 2 



Example No. 


Direct Dye 


Color 


14 


0.25 g of Basic Yellow 57 


bright orange 


15 


0.18 g of Basic Red 76 


orange 


16 


0.35 g of Basic Brown 17 


red-brown 


17 


0.42 g of Basic Blue 99 


eggplant colors 


18 


0.23 g of Basic Yellow 57 
0.31 g of Basic Brown 17 
0.28 g of Basic Blue 99 


anthracite 



The indicated L*a*b* color values were obtained with a Chromameter II color- 
measuring instrument supplied by Minolta. Here the L* value stands for brightness 
(namely the lower the L* value the higher is the color intensity), wheras the a* va- 
lue is a measure of the red content of the color (namely the higher the a* value the 
higher is the red content) and the b* value is a measure of the blue content of the 
color (namely the more negative the b* value, the higher is the blue content). 

Unless othenA/ise indicated, all percentages are by weight. 
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